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(57) Abstract: Antihuman Mpl antibodies are produced. Using three antibodies showing high binding activity among them, single- 
^1 stranded antibody expression systems are constructed by genetic engineering techniques. Then TPO-like agonistic activities of the 

antihuman Mpl antibodies and the antihuman Mpl- single stranded antibodies are evaluated. As a result, it is found out that the 
\^ antihuman Mpl antibodies show no agonistic activity while the antihuman Mpl-single stranded antibodies show an agonistic activity. 

The above results indicate that, in screening a modified antibody having an agonistic activity, it is effective to modify an antibody 

having an antigen-binding activity and then measure the agonistic activity. 
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m m m 

[oooi] *&mtes T^xhm&&mirz&mffifc<Dx?v—~>i7xmKmirz> 0 

[0002] ^m~ak^x(D^m>m<, ffl&m>&te^b&*bmM&kLx&B£tix** 
^mm-^^^b^m^T^^hmMmm^bvxmmxh^bm^hn 

[0003] x, thfcttirzffim^ sk^^mm, wmiz&tfzmm^ 
m&mtitix\^ 0 

[0004] &te<DT*~xhm&&&irz&&&i£<Dx?v—-i'yte. mm, amm^m. 
^tixm, m.^^mir^m<D^xT^^hmm^^ui&^^m-i, * 

[0005] #fF^cmi:H^^^02/33072-^ 
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WffXm : H^H0O2/33O73# 

##fF^CSfel: Elliott ShW. J.Biol.Chem., 1996^, Vol.271(40). p.24691-24697 

[ooo6] *mmte^<D£5t£wmzMfrx&£titz.h<D-e&v)^ ^<d @ mt, r=?^hm\$. 

[0007] ^K^^f^-hlBMM^^-r^fcfe^^W^^fT^ofCo PlXiStfcfchMpl 
&Q—*mffifc<Dft&&&MmUZo TPO^#ttig?»^-rBaF3-human Mpl^rffl 

[0008] *5§W#e>tt, fei#:<Z)^tfri:^m-e«T=f^h?gtt^^^(9 N gfe^ftf^T 
[0009] o£»), ^SrQfelgi-SStflcT^^h^ttSrSU^U, ^©B#j£-eT=te*MgttJ&s 

[ooio] i-jfc^^^p>g^T=f^h^:#:(D^y— ^^m\mu £VM;foma^ 
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[I] &LT<DJMfr£t*. T=t~Xh&Cfa<DX?])~~^yjjm, 

(b) wm^fhtrnw-^m-r^TM, 

[3] &ft*fcffim*sc<FvW$>ZZk&lft®.£1r^ [2] ^fEic^^y-^^f 

[4] mm^^mir^mK.T^^bm^mm^^^t^mmt-r^ ci] 

(d) (c)-?m$l£frLtdfcfo$:=i— K-T5DNA£^ti-<^— ^^J^^^A«X 
@, 

(e) (d)<Dte«£r;fc«i-;5X© 

[8] iS^^^^^mitS, C7] fcfB#©K3t2f8U 

[io] ^Wi^^ir^m^T^^bm^mm^^^t^mtir^ m~[9 

] <£>V ^T^/H^Eite^M^fe, 

[II] Kfr^lteI±l^^t5^^^fl^t5ii#:-efc5^Wit5, 
[7] - [10] (DV >-fHd^Jl|Eife<D3Bi5t^, 
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[12] &T<DJM^ttT*~Xhffifc<DX?V--~>'yj3fe-e$>'oX, (a)<DXf£6D 
(a) 

[13] &^ffimmfr^mi£x*&z>z.b&¥fmt-r^ [12] ^lag^^y-- 

[14] i£5>^b^:#:^ S c(Fv)2-e^^i!^#mi!i-§, [13]i3lfE^(D^y-^^ 

[0011] [BH]-*^#:sc(Fv)2(D^jii@^i-|g-efe§ 0 

[El2]Mpl^H,CHO*ffl«^ffl V >/cVA130 sc(Fv)2(DM^ttf¥ffi^)^^i-^ 

VA130 sc(Fv)2*t$^p^£fflUi 0 
[®3]BaF3-human Mpl^ffi V ^VAl30ffiWi<DT^~*h^m¥iM<Dffim&^1rsf7 

~7Xlh^> a 

[0012] *mwte, r^^h^^mir^^^(D^j-^>^m^mmir^ 0 # 

[0013] ^mm<D^m-i, , mm^w-^m^^mmu imt£&m&&&ir 
Mb, mm. »ti-#i)p^^if^if5ii^^5„ ism 

[0015] ^*3V >t«0*lv ^Bic^« N fcW.<DW^i\:x-foz> 0 *£$HMb<W*LV n 
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tg*££UTte, DiabodyffcXf*sc(Fv)2>ffc-efc9, #^0*b<f*sc(Fv)2^^*>S o 
[0016] ^S^f£(whole antibody, Mx.l~£whole IgG^)<£>— 8B#tf5£:tS 

(VH) Xtt/&tWS« bT^«* (VL) Srg-^-CV ^i^^W^bV \ VH*fcf*VL(DT 

©fe-a-iesr^rt-sist), vHXit/xwL©- aj^ta^^-obiv^ x, ^imm^ 

[0017] ^fr^tf-O^ft^UT^ Fab, Fab', F(ab')2, Fv#£W3~^-^3 0 
[0018] te^^biri^^^lirLTtt, $l?lfi. Fab, Fab', F(ab')2, Fv, scFv^^/V 
^^>-Fv) , Diabody, sc(Fv)2&£f£#if 5^£/^-e#3^, 0*lXf2DiabodyXi* 
sc(Fv)2-Cfe«9, #l^*L<t*sc(FV)2-CS>5o £©«fc5fc<£3Wbtfc#tt, 

[0019] Diabodyte, ^&m&k^&ffi&&V>*—^ffi&Ut79?'*>'h(m%.\*. scFv 
^)Sr2oJBf-a-$*TriS^b$^ 1 b©-e*)9. MS, 2o(DVLt2o(DVH?r^tp 
(P.Holliger et al., Pfoc.Natl.Acad.Sci.USA, 90, 6444-6448 (1993), EP404097-g\ 
W093/11161-PK Johnson et al., Method in Enzymology, 203, 88-98, (1991), 
Holliger et al., Protein Engineering, 9, 299-305, (1996), Perisic et al., Structure, 2, 
1217-1226, (1994), John et al., Protein Engineering, 12(7), 597-604, (1999), 
Holliger et al,. Proc.Natl.Acad.Sci.USA., 90, 6444-6448, (1993), Atwell et al., 
Mol.Immunol. 33, 1301-1312, (1996)) Q 

[0020] sctFvm, 2^(Dmm.^n^&x^2^(Dmm.^m^v^— mx*ffi&u 

— ^^y^ 0 ^-K^UfcSa:#:-efc<9 (Hudson et al, J Immunol. Methods 1999;231: 

177-189), 0Ua.fi, 2o<Dsc(Fv)£y^#— X^ir^tm^^i^mir^t^ 

mx&% 0 

[0021] ^^ti^2^(Dmm^mmt2^<Dmm^mmm(Dmmnmcm^ti'r. 

^(DXyfmFfXm^bthX^^XhX^ m%.t£. &T<D£5%mW£m?Z>Z.b&X* 
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[VL] y^#— [VH] V>%— [VH] [VL] 

[vh] y — [vl] y — [vl] y — [vh] 
[vh] y [vh] yyfj— [vl] y^#— [vl] 
[vh] y ^ — [vl] y — [vh] y [vl] 
[vl] y^#— [vl] y^#— [vh] y^#— [vh] 
[vl] y^#— [vh] y^— [vl] y^— [vh] 
[0022] ^mm^te\^xi^ [vH]y>-^-[vL]y^-[vH]y^— [vL](Dieg^i- 

§sc(Fv)2^0^bv\ 

[0023] y^7-te, *^^-X^^J;i9^AL#§^(D^^Ky^-, xra-a-ffcrfra* 
<»y^— Protein Engineering, 9(3), 299-305, 1996#flB) tCgg^&fr^yi*' 

[0024] *5lW^c*5v^T0*Lv^y>'^— tt^^Ky^— -e*>« 0 ^TWyiofr— 
[0025] ^fK>;x»- or^y^ia^jirbT^, $i?ui, wT<£><fc5fcE#i&^f srws 

Ser 

GlySer 

Gly • Gly • Ser 

Ser* Gly Gly 

Gly -Gly -Gly -Ser 

Ser «Gly «Gly «Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

inm^±<DMmxfc^m&mf%~tmx^% 0 
[oo26] &fm&mv>*— ut¥9ffiffl) ^^<D^mKmmm^htix\ ^mm 

j* h (BS 3 ) . s^frlf;* (^VWv^Dift^ 

— H (DSP), ^ftt^^/Wv'Wv^oW- h) (DTSSP) „ 
^B-A'tr^C^^W^/W^-H (EGS) , xf-i/y^jja — /Hf;* (.x/i^ 
^VW^/V^V^— h) (^/Vo^-EGS), ^^W^MWli^DSTh *? 

=^;V^i/) (BSOCOES) % If;* [2- (^•^/C/^W^ 

tf^/Utti/) (^/V/^-BSOCOES) Jfc*fT?fc>0 % Z.tlb<D$gffifi\Y£ 

[0027] &fcm)txtei&tt4k&fc&nz>iax. ttfc&mm. mz.t£. ^^>\ 

fcfif „ Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and 
Horwitz, A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#JRQ 0 

[0028] **7%im*, mte%mm&Mmm&m&&te^xitm&ti%m*xhV), m*. 
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[0029] fcWfctntffctt, #fitl£ (reshaped) fchtfcflcfcfcffc**!,, £*Ltt, thJ^<Z)ni?LKj^ 
^JX-fi^^jTL^CO^gMtt^rS^^CCDR; complementarity determining region)^: 

h^hnX\^m^mnmm^m^EP 125023^<£#, WO 96/02576-^&## 

m) 0 

[0030] ^ffc&^f^ ^ty^foW.(DCDRhtyfofo(D7U~J*V^?W$< (framework region; 

fr) fc«gJS*f-5J:5t!:lS:tfbfeDNAE^ISr, CDRRtm?P?^<o*flSffiJKl!^— 

— ^^(DT^/|££BlfcLT 1 fc>«fcV^(Sato, K.etal., CancerRes. (1993) 53, 
851-856) o 

[0031] ^7SMtFtM»wci«t«, Kh#tfc<Dh<Dtf®im£1n, Mx-tfumx 

fc*3, dr^^fr^tHb^^Mbfc^^, £^^«Sc(m«\ FR)^ 

[0032] ^L#:^m^^^#^-rsri:^j;«9, fciMftU Qfe^-fS-^"sr^-efcS 0 

xn, m%.&. PEGf^cDmtt^&ttM&mf&^ttfx^&o 
x, ^(Dmm^uM'UM'X^^^tKx^mir^t^mxhy), mm 
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&&&ffite^f£&\Z&\Z.f3lt>1riX\t^Z>(W%.t£^ WO00/61739, WO02/31140&£f) 

[0033] *mw<Dx?y--^jfmz#>\, mm^m^m^m^ti-r. t^x^m 

o 

[0034] t£oT, ^9tt^, wmittznTzsmmm&mm^tttfc. #® 

«\ 9fi:^lft«:DiabodyXttsc(FV)2fc-t-«r > fc3&W*bV\ fot, afe3EM©»«tnLfr 

[0035] i&m<D&ft&mMirz&Mteft\zm^tv?, ^<DXo^m^mmLxhx\^ 

m±xmm\*\\mmir%?>s<?'Mb^x^ mx.t£. ^m-w-. mmmm^m. 
[0036] ^mfckvx^ m*.t£. igjfiLH^^gfl^x^y— . iMM^^^r^y— 

^Ji!l Cooke BA., King RJB., van der Molen HJ. ed. New Comprehesive 
Biochemistry V0I.I8B "Hormones and their Actions Part II"pp.l-46 (1988) Elsevier 
Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14., Ullrich 



WO 2005/056602 



10 



PCT/JP2004/018499 



A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-1070., 
Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and 
Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu. Rev. 
Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower DR. 
(1999) Biochim. Biophys. Acta, 1422: 207-234., ^UB^i^i^, M&Jl^M'^ 

K^v^y-xr^H^N^K^v^j(i994) mmtt,M%:, B&m&mfbti 

•So 

[0037] ±m^mi^yrvj—Kmir^M,m^^i^tvx^ mz.&, thxte-^v^ 

y^n^^^(EPO)^W#:, thX^^SSW=3n^-fiI^:H^-(G-CSF)g:^ 
thX^^hn^/K^^^(TPO)^^#:, thXte-^^^y^^ft:, 

thxf*^^Fit-3y^>KS^#:, ^hx^^sk^m^Mmmm^ (pdgf) s 

^f*, thX\t^V*4>?— ^n^(IFN)-o:, j3S^#:, thX^^W^^S 

-10g;Sf£, thX«^^-C^y^iliimH^-(lGF)-I^#:, trX:«^^6ifc 
#I»|J BT- (LIF) ^f*, thX«^^^##:#Sm#H^- (CNTF) g^fl^Sr 
^!l^i"Sr ^^-e^r§ (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. et al. (1988) Proc. Natl. acad. Sci. USA. 85, 
3435-3439.; hlFN a / 0 R: Uze, G. et al. (1990) Cell 60, 225-234.^U?Novick, D. 
et al. (1994) Cell 77, 391-400.) 0 
[0038] ^.^SMM^-^W^Mti^Xl^ MHC class (HLA-A, HLA-B, HLA-C, 

HLA-E, HLA-F, HLA-G, HLA-H) , MHC class Il^tJ^ (HLA-DR -DQ-DP) 

mB&MmtfLW^mtl,Xn, Mz.t*£, CDl, CD2, CD3, CD4, CD5, CD6, CD7, 
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CD8, CDKh CDlla, CD11K CDllc, CD13, CD14, CD15s, CD16, CD18, CD19, 
CD20. CD21, CD23. CD25, CD28, CD29. CD30, CD32, CD33. CD34, CD35, 
CD38 N CD40, CD41a N CD41K CD42a, CD42b, CD43, CD44, CD45, CD45RO, 
CD48, CD49a, CD49b, CD49c x CD49d, CD49e, CD49f\ CD51, CD54 N CD55 % 
CD56, CD57, CD58, CD61, CD62E, CD62U CD62P, CD64 N CD69, CD71, CD73 
, CD95, CD102, CD106, CD122, CD126, CDwl30^^^tf &Z.bfi>X%& 0 

[0039] ^mm(D^)—^ynm^\ ^ fiiff»^ft©t^/>/^ ^k&n&xc 
[oo4o] ^mm<D^v—^>^ifm<D^^^mm<D-^t^x, mm.ftfctvxi&ttT 

^$tL-CV^^V^^^L#:^fflV^, ^fOIgtfcl ^XW^it (fclfctf. Diabody 

x^sc(Fv)2)i-§^^y— ^yjrm&mfbtLZo 

j^^c^-^ w%.&. mm\HK^*i-^tem&tiz>mi^x, mh^<D^.mmm 
?>s<?n$rmm&. v^mit/m^mm^ mtnjzm^ mw&>&. mm 

unbtifm^m^mm^r^^hm\^mmir^t^mxh^ 0 
[0043] r^^bi^^mm^^mm>mmm^^(D^mKx^m^^t^m 
xm, m%j&, ttmtimi&mM^^/i'&mirz^mfcx&zM&ia^ m^m 
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#|X.fc£, G-CSF^^#:, mpU neu, GM-CSF^^^, EPOg^f*. c-kit, 
mfZ>Z.b&-e%Z> 0 &&fc&26m&-&Zffiti&kL.X}&, BaF3, NFS60, 

FDCP-1, FDCP-2. CTLL-2, DA-1. KT-3#£r#tf Z>Z.b&X%& 0 

[0044] ^(dwl, r^^hm^w\^ir^m^^^mmmti,x^ m&j&xf/xfe 
nm^m^mm^imxhummmir^t^x^^o m«\ mmfaMcen free 

assay)(Dmm. (cell-based assay)©Jgfit. BM^mm. 

\^z.t&x%z> 0 mmm^mmt^xi^ mmK^^^n. dna, rna<d* 

DNA, RNA<DJi*@, $J»K ttl^V^ri^tf 5 a ^i^^/VfcjtSj&OT 

^(D^b, *ffl«^^b, m&nmt, #tt©w^v^^m§ 0 s 
4tteikmTx<Dmmxmmirz>z.b&x%z> 0 m^mttux^ ^ 
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mmzfoztmmmk&&Mmmti-z>z.btfx^z> 0 ^.^(Dmmtvxmmm 
mmm<Dmk, sat. mm^^mt, mz.t£. jfiu±, ^m^mm^m^^^t 
[0045] ^.tih(D^mmmmmir^mt^x^ wimm\tt<, m 

h(Dm^m^mm^t^xnm^xm, n faster. m%msi~rz>z.k&-x* 

^m^.y^n^^mxnm^-^ti^x^ 0 sama 
^m^m^^xwi^ir^t^x^o ttcMmm-z. nmm^mm^^x^^ 
<D®mM^m\<^x, ^ms^beacon^^k mm^^ 

mmx&ti^ 2m&±<Dmfe&mmRT$/xfemmvxmfei-%^tK£V)£bK 

m>m%mm^^n^?xmfctz>~t&x^z> a 
[oo46] ^co^^\^<DW\^nmm^^(D^mKX'on ?z.t&"imx&% 0 m*. 
f*. #tft<Dm£i£&m&&mm-z>jfmk'Lx. EusAmmi&&mmm&fem) 

v7*^7t?— ^m^mmxmmvt'^^iW-^muu -yu—b^^^—b 
u Tfefruz®. ir~bv7*~/i>mmftz<Dmmmm&toKxwftm&Mfe~rzz. 
tx^^m^wm-r^t^x^o 
[0047] teT^~xbm&ttir%fofo<DM^m^frmmir% 0 ^mm (Dmm 
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JfcWT?, Kgfe^flcSr=— h^SDNA^t?^*— &ffcKU R^**— Srl&^HB 
[0048] *^K(D^^-tLt^, fllfcti, ^J»»Sr#^*r5»^J!:W:. &± 

MW(W%.t£. JM109, DH5 a N HB101, XLlBlue)jfeif-CA*^ii*I^^rA*I^Mi~ 

ftV\, <DWkLX1±* M13^^W— „ pUC^^W— N pBR322, pBluescript 

, pCR-Script^^*S#lf e>tt5o cDNArot^n-^^, 1?J<9mL^gl^L 
_hfE-<^— ©flfel^ 0!l*.fi, pGEM-T, pDIRECT, pT7ft£'^#(f t>fiZ> 0 

[0049] ^wov^w— £L-cra, is^w— j&s^tjb-c&So M^-ttt 

5^_hfB#fe#o^^^^ N ^^&JM109, DH5 a , HB101, XLl-Blueft^AJTO 

lacZ7°n^e— (Ward£>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) „ araB^u^— (Better^, Science (1988) 240, 1041-1043 ) % 

SE^^— <D#,iclpGEX-5X-l (7r/Wi/T|lSI) . TQlAexpress systemj &7*f> 
*fc94h pEGFP, *fc«pET(r60#^ N ^f*T7 RNAtf?y^9— if £3§3lb~0 ^ 

[0050] ^fc, tcr±, ^y^^K^tDfcfe^v^^/vga^j^^^tbxv >-ob£v ^ 

pelBv-^^/Vga^J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379)Sr^ffi*f 

[0051] Mf^^l^, ifcS&SH©^*— fcL/Ctt, m&MVo&tetoZm^?* 

— (fflz.^ pcDNA3 {4>\fYvf>#M)^, pEGF-BOS (Nucleic Acids. Res. 1990, 
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18(17),p5322\ pEF , pCDM8) , S &M ] lfo&$£<D$ms<??— ($|x.i*r 
Bac-to-BAC baculovairus expression system J BRL^M) - pBacPAK8) . 

fif, pHSV, pMV, pAdexLcw), Whn^/V^^^cD^^,^^— 0f#J;tf3\ pZIPneo) 
, SI®* jfeO^Ji,^^— (0tRtf, Tpichia Expression KitJ (-T^f>n^V^±M) ^ 
pNVll, SP-Q01) , fe?fi*©M^- (09*.fr£, pPL608, pKTH50) &mf 

[0052] CHOM, COSM, NIH3T3M^<Z)Kj^« W3i§m&- @ I^L/d^im 

Mulligan^, Nature (1979) 277, 108) % MMTV-LTR^°n^e— „ EF1 a^n^e— ^ 
— (Mizushima^, Nucleic Acids Res. (1990) 18, 5322) , CMV^o^e— fj;2£&gf 

mm{*^^>, G4i8^if) Kx^mx^x^tmMmmtm^)^irti^ 

$fb^0£U/\ ^bT«, 0!l*.fif. pMAM, pDR2 N 

pBK-RSV, pBK-CMV, pOPRSV, pOP13/£ ¥&M£if bth% 0 

[0053] zhiz., m^^&mcmm.^, a>o N mm^x^mu^^—m^m^ 

,&^fo-<^- (pcD/.ea -e^«fe#i-§^"^^^ t f ^tL^o ^w^^ut 

fe, ^y^"— ^>^/K*. TtV^/K*. ^>/Nt°t2— ^^/V^(BPV)#(DS 

£t/C. T^y^y^^Kh7^7^7— if (APH)it^, 

^vv^- if (tk) Mfs^-, i^mm^^^T^^^m^^Y^^y^ 
^-if (Ecogpt) vtYnmmjmm mm^m^^t^x^ 0 

[0054] ^mKm^XW^^\ i^^-^fi»!uiAt5„ 
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£ZkbLXtizm~t'Z>Z.k&'e%Z>o tfifcWt&tcltXDm&Zkte. in vitro*3«fctWn vivo 
(D|4|» i n vitrotf>jg£^£LTfcJ\ Jm«^ffl1-£S^^»BJ!& 

[0055] m?u^ nmmifc. mmm^ mmmm^mm^m^ 

z>z.b&-v%z> 0 mmmmt^xfe, mfimm^, m*.t£. choo. e xp . Med. (1995) 

108, 945) , COS, 3T3. BHK(baby hamster kidney) . HeLa, Vero, 

WR%&. fflz.\-£T7V fry^jf ^/V#F#j$BJi&(Valle, et al., Nature (1981) 291, 
338-340) , fcSV^aAjWiia. 09*.ti, Sf9 s Sf2U Tn5&%\tbfrX^Z> 0 #3£Wfc*3 
WCtt, CHO-DG44, CHO-DXB11, COS7«, BHK#Wjg^fflV^*V5 0 WiWM 

^<D^.?¥—<DmAl~£, 0»Rfcf, V>m^7Viy^7J^m. DEAE^r^h^&c, #^f" 

[0056] M5«£LTte, 0tlx.fi. -^T^-^#^(Nicotiana tabacum) S*<D|« 

Tf*. BN8\ flUfcfi, Ify^t^ir;* (Saccharomyces) JR. 0Ox.fi. ^y%n^±^-±U 
tf (Saccharomyces cerevisiae) , l^yfrP^iZ^''}^^ (Saccharomyces pombe) , 
*tf, 0»Rfif, T^^/V^rVK* (Aspergillus) I, 0»Rf£. T^^/l'drVK* • ^ — ( 
Aspergillus niger) ff%ahfrlX\/^& 0 

mm (E. coli) , fllfcfcf. JM109, DH5 a , HBlOl^^^ff ^ftH, ftf^HflSfcl 
[0057] ##fefc:^>T^V^Jifa^fflJ&^#t-5o § W^f5DNA^J:>9^«^ 

#$ttf'^aj^^in vitro-e^ai-^rir^j;«9, tftmmbtiZo mm-z, ^<D^m 
iz.m^ft?^t&x%z> 0 Mx.t£, mmm&^mmwt^x^ dmem. mem, 

RPMI1640, IMDMSHfcffl-f 5££flS-e£5 0 -^fig. FBS. (FCS) #<Djfr 
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[0058] — ft, in vivo^y^:7W^S££«^LTte, fllfcii, 

[0059] mm%®imirz>m&, mmmm, m&&m^z>m*kms&z>o mmmmt^x 

if 3% ty^ % ^^^ffiV^^^^-e^r§(vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 ^fc, HffLMl!)^^V^#^ N h^^v^— 

^^MNA^/f £irWE^&AU ^E^itW^^Mt-r^o K^^b 

It^-frSfcfe ^ jtH^/l^e^Sr^^^^y^^ KH£JBl/Ofc «fcV ^ (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0060] M^L-m, mkf#^£fflv^^-e^5 0 ^^^fflv^a^, @ m 

Z.(D$)4^(DW.mfrh 9 K)©ft#:^#5it^t^5 (Susumu, M. et al., Nature 
(1985) 315, 592-594) o 

[0061] ishK, mm^m^m^, mz.t£*'*=*&m^zzb&i*%z>o ^^^m\^m 

£\ S Wt*t-5^S:=«— K^-5DNASr«t4fc|Smffl^<^— , #|?L«pMON 530^# 
AL, '(D^^^— ^T^n/^^y^A«^^T^ ::c ^^(Agrobacterium tumefaciens 

)(Di5^^^yr^^Ai-^o ra^^yrsr^a, m*.t£. =.^r^-^^ 

J* (Nicotiana tabacum) ^^<DM^ } OWfM<D^ii$i^^t^X'^ ( 

Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0062] ^tiKxmhntc^m-i, m±m^^tc^mm^(mm^ti^hmmu mm 
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warn., mmhto. mm, sDs-^vr^j/^T^^m^m. mm& 

[0063] ?w?h777^—bVXi^ Mx.ltT74~T^—?v^h7774—, <ii>r^$m?xi 

U^h^y^—^^ifhfh^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ZjlbiDpwW?^*-^ Wfe^v^h 

?y~74—, ^!ix.f^HPLc. FPhcm^mw^v^y^—^m^xno^t-^x^ 

yflsGjJ^&mfblnZo 7 0 n^^ASrffiV>fc^7^i:bT, Hyper D, 

POROS, Sepharose F. F. (Pharmacia)^ J^^tf hfrl& 0 

[0064] ^(Dmmmxnmmm^mm^^^n^mmm^m^^bKx 
v. i^M\mm^M^tdou^m^y°^^m^^bhx^ 0 ^^mmm 

[0065] £fc. -^^fe^J; , 9#e>^T^^h^'l4^W-r 

^m^.^xxi^mm(Dm^m^x^xm^nf^mm^mmi-^h(D 

xh%o 

\<^z.bh"smx&z> 0 

t£&*wmmfc&\,^xmm&titci£x<Dftn&ffixm^ mmb\^x^mmmK 
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mmm 

[0066] jmt, mmm^m^x^m^KMci^m^mir^o 
[oo67] mmmi'] m^upmw-^m 

l.i M P mMBaF3M&$icomyr. 

Wit^tofCo ^ftthMpl cDNA (Palacios^, Cell 1985;41:727-734) 
(GenBank#NKL005373)SrPCR(Jlj;«9ii#gb. pCHOI(Hirata£>. FEBS Letter 1994; 
356:244-248)<DDHFR»fc^3£gl^'(£3r|3&*U HEF-VH-gy l(Sato^>, Mol 
Immunol. 1994 ; 31 : 371-381)(DNeomycmgtffi*fc^iim£ UtL^W Kl^W^? $ 
— P COS2 ^>^U pCOS2-hMplfull^«^b^ 0 

[0068] f^Sbfc#-<^^— (20^ g)^PBS^!S^b/cBaF3|fflJ^(lxl0 7 cells/mL) ^M^U 
Gene Pulser ^^jyh^^JPx., Gene Pulser II (Bio-Rad|±M)^ffiV^-C0.33kV, 950 n 

BaF3|HJfelng/mL -^V^ls?— n^^3 (£IT, mIL-3 N Peprotech|±Mh 500 ix 
g/mL Geneticin(lnvitrogen|±§!J\ 10% FBS(lnvitrogen|tM)^'a"t?RPMI1640i§Jfi ( 
InvitrogenttM) \zMtlXW&\^, fchMpl^glBaF3?i«tfc(.l^T^ BaF3-human Mpl) 
%MtL\Jtz. 0 mWL&fe, Ing/mL rhTPO(R&Df±$0. 10% FBS^ti>RPMI1640^i3fi^ 

[0069] 1.2 Mpm^LCHO'Mf&$iCDffl[iL 

Flow Cytometry^ m^^f'^^mWm(Dmmm^n^f^^ ^ftMplitf^ 
^Jai-^CHOlffllS^^WiL^fo^o pCXN2(Niwaib, Gene 1991; 108 

: 193-199)(DHindIIlt|5^^pCHOI(DDHFRjte^^?i 1 M5L^#Ab-r, ZSM^? 
— pCXND3^{^Mbfc 0 pCOS2-hMplfulU pCOS2-monkeyMplIull:JoJ;LF 
pCOS2-mouseMplfiill^§|§J ^LT, His-tagie^lJ^tpPrimer^^V ^TPCR^J^it 
i|iSbfc#Mplitf5^-^pCXND3 \Z.?U—^l/lf^ P CXND3-hMpl-His*D XXI 
pCXND3-monkey Mpl-His^B^Lfc 0 

[0070] #SUc€-^^^- (25 m g)^PBS^H^L/cCHO-DG44*0JJS(lxlO 7 cells/mL) 

^-^U Gene Pulser^^Mwtin;^ Gene Pulser II (Bio-RadftiilO^fflV ^1.5kV, 
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fcCHO;fflJ!ft£500 ix g/mL Genetichu lxHT (InvitrogenttM)^a"frCHO-S-SFMII 
J$j3|fi(Invitrogen|±S)(^P^Tal^b, thMpl^5iCHO^J!» CHO-human 
Mpl)*^J;t) ? i^/^Mpl^^g.CHO^J^tt(WT^ CHO-monkey Mpl) %M±L\^fc. a 
[0071] 1.3 Bl^MthMpl^>v^|C<Dif$!J 

[0072] thMplO^HJ!^^®^ (Gln26^fbTrp491) (DTfeFLAG^^tt^Pbfcit'fS^ 
fEMU pBACSurf-1 Transfer Plasmid (Novagen|±M) <DPstI-SmaI$M£^#AU 
pBACSurfl-hMpl-FLAG^fNMbf'o $cV^, Bac-N-Blue Transfection Kit( 
Invitrogen)^fflV^T, 4/z gOpBACSurfl-hMpl-FLAG^Sf9*fflJiS^^Ab/c 0 i#^3 

[0073] nbfiitmm-tm&m^x, j^t© £5 tc^^thMpi^^^^irsrWKbfeo 

^_h?fr£rQ Sepharose Fast Flow (Amersham Biosciences#J©&£®*£i2:fc^^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^ffll^T|§ 
mb/Co &m&&FLhG M2 - Agarose (SIGMA-ALDRICHf±M)^*£^c#^ 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^fflV^T^t±iLfCo 8£ttt^ 
\Z.\M Tris-Cl (pH8.0)^J:«9 ^FfPU PD-10 column (Amersham Biosciences^®)^ 
fflV^T, PBS(-), 0.01% (v/v) TweeitfOfcB&SrfTofco ftMbfc nT^MMpl^^^^ 
a^shMpl-FLAG^#i-§ 0 
[0074] 1.4 thMpl-IgG FcM-a-^/^WfDMM 

thMpl-IgG Fcgfe^^^JC^S^teBennett^O^ifeCBennett^ J.Biol.Chem. 
1991; 266 :23060-23067)t31|£oTf£Mb7i 0 thMpl<Z)^aj|^^fJ^(Gln26^^Trp491) 
Ki-§^^ia^lJ^thIgG-y l(DFc^i^(Asp216J:«9(DT»f£^fS^) Sr=»— Ki~ 
^^ga^lj^^b, ®!££R^Fusion Linker^LTBstEIIgE^J (T^/^Val-Thr) £ 
tt^PLfco ^^/VlS^lJfi. tMgG HgK Br^^(D^^-/V-<^Kl9T5/^^ 
fflLfc 0 #ibtWct:hMpl-IgG Fcg*^^^ff*fc^pCXND3^n— 
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pCXND3-hMpl-Fc^B^bfc 0 
[0075] fts$4Ufc£^<^— (25 m g )^PBS^!^^L/cCHO-DG44*0JiS(lxlO 7 cells/mL) K 
j&^U Gene FHilserdr^^M^PX^ Gene Pulser II (Bio-RadftiilO^fflV ^1.5kV, 

fcCHO$aj!&^500 m g/mL Genetichu lxHT^-a-t?CHO-S-SFMIlJ§ifet^PX.Til^ 
U shMPL-Fc^J&CHO|0J§&$c (CHO-hMpl-Fc) ilb/c 0 
[0076] #^>jh/fe^* -bfflfSrffi v vc J^T<£> £5 fcfchMpl-igG Fcj«^:"*?Sr^JttL 

fc 0 ^rQ Sepharose Fast Flow (Amersham Biosciences^fc^)^®^$*/c^ 

iC, 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)£JBV>T3§ 
WbfCo ^W^SrHiTrap proteinG HPjJ^J* (Amersham Biosciences|±M) f-^^f £ 
-fr/c^^, 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^ffll^ 
XmthVfCo mmW:. W.1bKnA Tris-Cl (pHS.O^J^ftlU PD-10 column 
(Amersham Biosciences|±M)^V^T, PBS(-), 0.01% (v/v) Tween20^g^^rff o 
fc 0 ftMbfcRr^MMpl^>-^^^«?rhMpl-Fc^^-r§ 0 
[0077] 1.5 shMpl-FLAGO^S^o^^^^UK— V©1^ 

MRL/MpJUmmCrj-lpr/lpr^<>;*(.l^T^ MRL/lpr^r>^ 0 ifrf-^—;V7, • =fc 
•3J»A)£rJBWC 8«^J:03i&<SrW*&Ut, $0®3li£r±lOO/z g/25(DshMPL-FLAG 
\Z.-7UsOV^3iTi?=L^>Y (H37 Ra, -^^h^-^V^dr^y^M) ^JP;t, ^^/V 
^aWkb^^^T^^^b^io 3l*P^S»50/z g/2E(DshMPL-FLAG^^n-C^ 

^T^S-^b^|+6|^I^^^To^^3^Ei-^b^ 50 /z g/|ZECDshMPL-FLAG 

P3-X63Ag8Ul (P3U1, ATCCJ^A) t^V^BBM^U^, Polyethylene 
Glycol 1500 (Roche Diagnostics^^) &M^£&hU^^^b\Z.&VM%£M& : &t : T 
ofc c SB i<9HATl§^fflV^il^^fV\ I##_h?f^fflV^shMpl-FLAG^ 
tehMpl-Fc£@*B^Lfc-f A7:7V— h£rfflV ^ELISAfe £^BaF3-hMpl£rfflV ^TcM 
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[0078] 1.6 ffi£hMpl$ifc<DfffiJf 

&ft&&}fr*r*c&L^VX IgG (gamma) (7YMED^M)tT/V^V^^T^— & ~ 
•Y^tfL-? 1 ?* IgG (gamnia)(ZYMEDtfJ©^fflV>^^IgGi^^hVy^ELISA^fTV^ 
„ IsotypeO^bV^rfTlSirL^^^^-y— Kfcl/C, GraphPad Prism (GraphPad 
Software, USA)«rfflV>T^*^Sr^U *fcfl*&©iM*£fT ofc„ 

[0079] ^(DT-ry^-f^f*. T-|-y^-r7 0 #MW^^^f*^fflV^c^L^#«JELISA 
^"C^r^L^Co hMpl-Fc£rl n g/mL£&5J;5 ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )^#3RUbfe<D&&llJ^ 4°C^T^t&^jSU ^-f^V^ 

3 

Lfco Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSti\ZLX7vy^?®M%fif<>1t&^ 

3 

UK— ^<DJ$#_h^^Px., ^ldflttW'o Rinse buffer (0.05%(v/v) 
Tween20, PBS){dTi5fe#Lfc^, Alkaline phosphatase^fiLfcT^y^^^F^W— 
^C^fl^PX., ^iaT?H^MJSciaLfco $§fefc£SIGMA104(SIGMA-ALDRICH*fc®D£r 
lmg/mL£&5J:5 ^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl )iZ.i$i%t 

3 2 

Lfet>©SrffiV\ 405nm(D^^S^Benchmark Plus (BioRad*±M) ^T$U^L-fc 0 
[0080] shMpl-FLAG^o &TfhMFL-Fc\Z.M~t'Z>1&&fe& l tZ* EU.SA\Z.£9ffMUto ilL 
^shMpl-FLAG*5j;I^hMPL-Fc§rl ^ g/mU^^J;^^ — TV^U Diluent 

buffer tc-cy n^^^Mffl^Tofco ✓m^jjk— ^comm±M^ii\\^ m&xm 

mUkU^tz.^ Alkaline Phosphatase^ff5bfc^y^IgG^#:(Zymedt±®l) &1)\\7L, 
GraphPad Prism^fflV^-CEC fg^t±jUc: 0 

50 

[0081] CHO-human Mpl^fcteCHO-monkey Mpl£[Hli|XU lxl0 6 cells/mU£&5J;5^ 
FACS Buffer (1% FBS/ PBS)^§K^bfc 0 100 /z L/well£&3J;5 ^Multiscreen 
(MilliporefriSO^&U M'bm^Xm^^&^l-tlo 5 u g/mUZfjtZX?^ 

%>%iuzm^±t% 7K^x20^m^^tL o »^facs buffer^-ciim 

ffifrU FITC^m^L-^y^IgG^frCBeckman Coulter|±M) zk_B--C30# 
RuM^-fr/Co 500rpnrei5}ff9is>[>U FACS Buffer 400 ^LK 

MMV, EPICS ELITE ESP (Beckman Coulter)^ V ^Tyn—^Mhy—^Tofc 0 
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fff^mSL^ (forward scatter) Rxm^UkZLft (side scatter) <DttY?7 A ^T^jNB 

[0082] Mpl-Fc^@ffi{bbfc7V— h^fflV^fcELISA*5iU?CHO-human Mpl, 

CHO-monkey Mpl^HV>fcFlow Cytometry ^£S^^£-t£flMffi^J;<9, Mpl^l^ 
i-^-^^^ey^n— f-/k^Lf$VA130, VB16, VB157^#bf' 0 

[0083] 1.7 ^t:hMpl^L#:(D*tig 

-htt^HiTrap proteinG HP#5^ (Amersham Biosciences|±S) f^SUf ^fc^Kl, 
0.1 M Glycine-HCl (pH 2.7)£J^-a§tiiUt 0 ?§trj#, 1M Tris-Cl (pH9. 0)^^*911: 

^tpfnU PBS-e— ^mtir&ft v\ /^7r- ©#<HTofc 0 

[0084] [HJfe^fj2] fehMpl-^i^^f^ 

^X^lft^i&^J;^ ^§|^#:<D3£^£:#llgUt 0 J^T^^LthMpl^L#:VA130 

2.1 fehMpl^BT^^^n— 

febMpl^f^S^i-S/M^yK— ' ^WttftbfcTotal RNA^fflV^ RT-PCR 
fe^oTJfiliSL/Co Total RNAte. RNeasy Plant Mini Kits (QIAGENf±M) ^fflV^T 

ixio 7 «(D/N-r^yK-^J;«9tttiiLfc 0 

[0085] 1 ix g<DTotal RNA^ffiLT, SMART RACE cDNA Amplification Kit ( 

CLONTECH|±M) vT, ^^IgGl^^^IS^J^tSMW^^y^^^ 
r^KMHC-IgGl (|B^IJ#-^: D^cfi-^^^ k f^^^SBB^J^Mlftftl^ 
^y^^W^Kkappa (@B^J#-^: 2) £fflV vC, 5' ^{ffla^^K^fgUfc 
o ^^JStt42°C^TB#r H l30^^^$^:fc o 
[0086] PCRMJ^^^(50 D<D|a^^^:^^i-o 

5 ix LCD 10 X Advantage 2 PCR Buffer, 

5 fx L<£>10 X Universal Primer A Mix, 

0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

1 ix LCD Advantage 2 Polymerase Mix 
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[0087] itfz.fc)&mm^wmk(Dtm^-hz> 0 

94°C/5#F^. 70 o C/10#P^ 72°C/3^F^^^^/^5[HlSm. 
94°C/5#Fb1, 68°C/10#F^ 72°C/3ftm<D-y--(?/V%:25\Bl&m. 

[0088] PCRj^teQIAquick Gel Extraction Kit (QIAGEN|±M) ^fflV ^, TiSxi—^;V 
frhWB&fc&.^ pGEM-T Easy^^— (Promega*±M) -^n— ^>-^bfc 0 
ABI 3700 DNA Analyzer (Perkin Elmer*±M)£fflV ^^Sia^'J^^L/Co — 
^UtVA130 Hm^J^M^O^T. VA130-VH)<Di^^E^[J$rBa^(J#^-:3, 
^IB^J^ga?U#^-:4, *5«tt^L^Br^^(^T, VA130-VL)(Di£«?lJ£Ba^J 

[0089] 2.2 fehMpl^f^Diabody^il^^— (Z>f£M 

5T5/^^^y^— @a^J£rfflW/cVA130— *#|Fv (J^T, VA130 Diabody)3r 
=3— Kt"S5t^^«, VA130-VH£r3— \?*fZ>mte^<DZ* ^S*5j;tJ«VA130-VLSr=» 
— K^55te^>5'**Bfc:(Gly Ser) fl^j&syv'*— K^SStte^fttiq 

4 1 

[0090] VA130-VH(Dttf^^ °7^v- VA264-feco (BB^J#-^ : 7) EcoRlSB<&^:Wi*5 «t 
5i^tfU VAlSO-VHOH^^-Y-v— VA264-rL5(ffi^lJ#^-:8) f3\ VA130-VH 
©C^»Sr=»— K-t-SDNA^^^y^-YXL, 3&*o(Gly Ser) d^feJifeSi;^— «r=»— 

4 1 

Ki-^SIB^J^bt^^VA130-VL(DN^^=i— Ki-^DNA^^^^y^-fXi"^ 
*6^E^!ISr^rt'5«t5^a9:W-bfeo VA130-VL<Diiij^:/5^-7— VA264-fL5 (BB^J# 
^: 9) IS, VA130-VL(DN^#g£r=t— Kf Z>&&52fflt£bTfiK (Gly Ser) d^fifeSy^ 

4 1 

£r=i— K*T5:£SE?iJ, VA130-VH<DC«^— K*t"5ife^E^IS:^rf"««t5 
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lORtf-Ufco VA130-VLO^^'7 P 7'Y^— VA264-rflag(BB^J#-8-: 10) f*. 
VA130-VLCOC^^^=f— Ki-^DNA^^N-r^y^VXL, fl*oFLACW 
(AspTyrLysAspAsp AspAspLys/IB^IJS^- : 1 l)£r=»— KI^^SIE^'J^^U 
NotIg|S#:£r#-t"5 «£5 fcfSlff-Lfco 
[0091] ^^PCR^*5V>T. VA130-VH*3«ttJ ? y>'*— Ba^J^VA130-VL33«t'a5y^— E 

5 ix L(£>10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^-— 5/h(DDNA^?U^— ifTaKaRa Ex Taq 

10ng(^VA130-VH*/c{iVA130-VLjt'fH^^'a-tppGEM-T Easy-~W— , 
10pmole<D^^^-U=f^^l>^-^KVA264-feco N VA264-rL5*fc«VA264-fL5, 
VA264-rflag 
[0092] $itcRffcM&&m-Zlk(Db&<9X*h%o 

94°c/i5#r^, 72°c/2^m(D^^/u^5mRm 

94°C/15#r H 1, 70°C/2^f^lM^/V£5[H]Stg, 

mk \^i%^mm^i2°cx^w\mm^tt.o 

[0093] ^400bp<DPCRj^£rQIAquick Gel Extraction Kit (QIAGEN*±®D £rfflV T# 

PCRRj£3g?R(50/z L)©j^mi^f 0 
5juL(D10XPCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) x 
2.5-3-=-5^h<DDNA/f?lJ^7' — tfTaKaRa Ex Taq 
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1 n L<Dff§— PCRMVo 

10pmoleO-8-JE^^-y=fp?^l>^-^KVA264-feco. VA264-rflag 

[0094] tfrRj&nm&m-±ik<Db&v)x*&z> 0 

94°c/i5#r^, i?cnftr&<D^?>v?£m&M 

94°c/i5#r^, ioK:/2ftm<Dy-4?;v%mBM, 

94 < C/15#M,68 < C/2^ra<D^^/VSr28[iIK^ 
[0095] ,|t)800bp<Z)PCRj^£rQIAquick Gel Extraction Kit (QIAGENf±M) V vC, T# 

m^iM)Xm^Vtc.m^ QIAquick PCR Purification Kit(QIAGENt±M) Srfflwr 
tSUSL^ pCXND3^P— — pCXND3-VA130 db£fE§!iL/c 0 
[0096] 2.3 feithMplffiffcsc(Fv)2|i§I^<^— <^f^M 

VA130S^O2o<Z)H^^fS^J:^2oOL^Br^^^tp^^:#: 
[sc(Fv)2]^ia-r§^^$K^fNMi" ; 5^>6^, ff)3£tf)pCXND3-VA130 db^J^ 
T^TM^-PCR^J^tfcbfco sc(Fv)2*fc^*ilM@^ol^ ilC* 

[0097] teCtf)^, VA130-VH^r=f— K-r^5tf5^-(Z)3' ^S*5j;t>VA130-VL^=3— Ki~^ 
jt^©5'^^15T^/^^^y^-(Gly Ser) ^-K«^M^J^# 

4 3 

Lfc 0 r.(D«^iii@^*DV^-C, 2«^(D^-r-^-^ff^^BSf+bfc 0 VA130-VH<D 

sc-rL15 (^v-B, BE^IJ#-^: 12) F3\ VA130-VH<DC^$SS5r=i— 
K-T^DNA^MVy^VXU £>o(Gly Ser) frhftiZD^*— £r=»— Kf5*£SE 

4 3 

^|*fct5J!:VA130-VL©N^fl8Sr=»— Ki-^DNA^/N^y^vx-r^i^^ie^ij^w 

i-^J:5(^tfbfCo VA130-VL<Dfif^^-^— sc-fL15(^9^— C, 

13) VA130-VL(ON^^=3— ^IrZi&mZFltebmciGly Ser) ^)^j^§y^ 

4 3 

-£=3-Ki-5i&SIE^J, VA130-VH(DC«^=t-Ki-^^BB^J^« i5 
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[0098] H— PCmcfeVvr, VA130-VH*Dj:tF!;^— %imtVA130-VL$o£UV^Jj— IS 
?lJ^tp2o<DPCRHJ^£WT<£> £5 ^^LfCo 
PCRKJtf3gJft(50ju L)(D^^i-*i-o 
5 /z L(D 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^-^yb<DDNA#D^9— ifTaKaRa Ex Taq 

10ng(DpCXND3-VA130 dK 

10pmole(D^^^-IJ^^W^-^-KVA264-feco(^ 0 ^^— A), sc-rL15*fcte 
sc-fL15, VA264-rflag (Z^y^f *v — D) 

[0099] tLtz.Rfonm^mkcotte<9x*&z> 0 

94°C/15#5g, 12°C/2ftm<D-y-4??V?t5^\Em. 

94°c/i5#r H i, ™°c/2ftm<D^?;v%mEm, 

94°C/ 1 5&m , 68°C/2^mcO^-^/^28mRm. 
[0100] ^400bp<DPCRj^^QIAquick Gel Extraction Kit (QIAGENf±®D &m V A "C. TiS 

pcr^j^^-s(5o^ Q(Dm.j&^m&~to 

5//LCQ0XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^.^5/hCDDNA^y^7^-ifTaKaRa Ex Taq 

1 ix L©I- PCR0^) (2«|g), 

10pmolecO'^^^-!J^^W^-^KVA264-feco, VA264-rflag 

[oioi] wcRfcumm^mk^tmxhZo 
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94°C/15#^, 7O°C/2£f E 0<£>lH'^£5[H]K«, 
94 0 C/15fj>m,e8 0 C/2^m(D^-4^/^28\BiRm. 

[0102] #tl800bp(DPCRj^^QIAquick Gel Extraction Kit (QIAGEN*±M) ^ffl V >T % TJf 

W&#M)^Wk\jt&K^ QIAquick PCR Purification Kit (QIAGEN^M) £rffl V 
ISSL, pBacPAKQCCLONTECHttM)^!^— pBacPAK9-scVA130£fNKJ 

[0103] mz., pBacPAK9-scVA130(DPvuimM5A^if A-T^PIf>t^^Mbfc 0 -T^^NtN 
«SdS^^VA130-VHi:VA130-VL«r(Gly Ser) fl^jfcSy^— -TSgjgUfcT^/Bfe 

4 3 

Sr=i— K-f-Sift^*-. &kfcVA130-VH©N7fc$S&=J— K^it^i: (Gly Ser) 

4 3 

icpvuii«wasr^ru vai30-vh<t>5 ' ^M<Z)ffi^J£^o £5 lORtfUfco g i»>t 
(D^Jj^f^^f "V — Fv2-r {~fy^( "V — F, @E^J#-^: 15) VA130-VL<£>C^$S&<Sr=»— 
K-TSDNAl^^yy^Xb, £>o(Gly Ser) d^^SU^— Sra— K1~5*£SE 

4 3 

?iJ^^t^^VA130-VH(Z)N^SSr=!— Ki-^DNA^^^^y^VXi-§^Sga?iJ, £h 
\Z.Pvull%M\L$:^irZ>£? fclfcfrUfco P BacPAK9-scVA130^§|§U-L-C, WT»i5 

^PCR^rfrofCo 

[0104] PCRSJ^^iW(50 L)(Dm^^^*t- 0 
5 ju LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^.— yhODNAtf])*?— ifTaKaRa Ex Taq 

10 u g(OpBacPAK9-scVA130, 
10pmole<D-^^^-y=f^^l>^-^KFv2-f, Fv2-r 
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[0105] MJSfigtttitt©ifc^t*5 0 

94°C/15#5g, 12°C/2 / M<D^^;V^mmM. 
94°C/ 1 5#5g , 70°C/2^ m U&M , 

[0106] ^800bp<DPCRjg^QIAquick Gel Extraction Kit (QIAGENf±M) ^rffiV^T. T# 
J^VV^ibftMUtli, pGEM-T Easy^W— (Promega|±®D ^?u— 

HUKU^ P BacPAK9-scVA130^$IJRB^mPvuIl(^itl±M)'em^bfc^^, ID 
I|XU«>t£:}g*£U P BacPAK9-VA130 sc(Fv)2£#MLfc 0 f£$!iUh-<^-£f|jlJ 
Rgg^EcoRI (S«5tl±M) *5£ WJPS^*NotI (Sig3g*i» -eftHbU^^ 
QIAquick Gel Extraction Kit(QIAGENf±M) ^fflV^T, ^1800bptf>$rK"^T#P— 
^/V/^ttMU 1^^.^^— pCXND3^n— pCXND3-VA130 sc 
(Fv)2£ftMLfc 0 
[0107] 2.4 IJj#;^JiS^fflV^fehMpl^^:^^t#:(DB?i. 

ftotc 0 Gene Pulserll (BioRad|±$^) v/c^l^bn/KW— ^3>m^X<0MB^ 
iALfco (25 ix g) H 3 BSfOK^UtCHO-DG44«(l X 10 7 «/mL 

)(D0.75mL^M^b^(D^7K_h-ei0^r^?p*Pb, ^^h^#b^^l.5kV, 25 

— i ^ai^S^/dM^ 500 ju g/mL Geneticin (lnvitrogen*±§!0 ^a"tP 
CHO-S-SFMIIi#Jfi(Invitrogen^±M) {w&P&TjggtU 3)§mCHO«1*^tVLUt 0 
VA130 sc(Fv)2«, '©^fe-e^^IiS^t^i^^fDMJlS^IS^o 

[0108] cos7«£ji v ^-if.m^w-<D-m^mr^(DXo \z.^xn^ Q %ms<9# 

— (10 n g) £PBS^^LfcCHO-DG44!HJ3& (1 X 10 7 |HJI£/mL) (D0.75mL^M^b^ 
i>(D&7k±.X10ftmftiML. ^^M^Ucm^l.5kV, 25 ^ FD^A^-C^/V 

^^■;ifc 0 ^a^Tio^r H i^[HimwPBi^m, ^u^hn^i— ^3^Ma§^/c»a 
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J3&£, 10% FBS^ti>DMEMJ©i&(lnvitrogent±§!0 fwfjPx., — W&2$VttMK* PBS 
X1fcW& ^CHO-S-SFMIIj$±fi^Px.r|t)3 0 Rgj#itUt, VA130 Diabodyf*. r<D 

[0109] 2.5 i«_h?tcp(D^LthMpl^^:^^:#:(DS* 

^^X^^^tJi^JffiLTSa^bfCo -r&^BIAcore2000(Biacore#^D^Sensor 
Chip CM5 (BiacoretfcSS) ^ir^hU ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH|±$g)^M^L-7t 0 ^5mL/sec^jI?gS W>"?7V«U 
SOmM^^/VT^^^^L-T^^Lfc^i^^gl^^ryto iJ-^/V^U^OSC 

#t±JL-fco Diabody^oV^-C(D^2p D n D^, dbl2E10(WO 02/33072*3j:tAVO 
02/33073#^)^ffiL, sc(Fv)2^oV NT(Dtl2pp B p^^|Cjt^«3t^ol2E10 
sc(Fv)2^EEBUc 0 
[0110] 2.6 #CMpl Diabody*5j;^^:^#:(DftM 

VA130 Diabody^iaCOS7^aji^fc§V^iCHO^ai^(Dj:t#_h?t^, 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20'C 5 P^bLf'Anti-Flag M2 Affinity 
Gel (SIGMA-ALDRICHttM)#^^S£*£-^ 100 mM Glycine-HCl(pH Z.b^W 
th^fCo ^ffiW^^^ iS^^lM Tris-HCl (pH8.0)-C^fP^TV\ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience|±M)^7^^ffl V ^T^VV^M^n-x'h^^v'^ 
— ^fofc 0 f tVZy^Vxi^Wy? J— ©/^7r- PBS, 0.01% Tween20^^ffi 

[0111] VA130 sc(Fv)2^?i 1 COS7^B^fe§VMiCHO|fflJ^OJ$*_h?f ^Diabodyff^^l^l 
— ^f^-eWM^TofCo ^Wfi^^y^^T, Diabody:£J;t«Fv)2<»fg«, 
SDS-PAGE^itl^Flag^ffc (SIGMA-ALDLICH^fc) ^ffl V \fc Western Blotting^ffi 

Tl/Yzf/V— -em&L-tdfe^ Diabody-Cfi, ^^t_hCD^*^J28kDa(cl, £fc 
sc(Fv)2-e«, ^d^t_h<^^^*^)58kDalcl, ^tL^:tl,^^0/^^K^^til$^fc 0 
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[0112] 2.7 FlowCytometryiz£%ttthMpl—^mttfc(Dffi&m¥kCDWM 

CHO-human MpL CHO-monkey Mpl*3«tt^CHO-mouse Mpl£r[Ui|XU lxlO 6 
ceUs/mLlO&5J;5fcFACS Buffer (1% FBS/ PBS)^$g^Lfc 0 100 u L/well£&5 
^Multiscreen - HV Filter Plates (Millipore|±M) fc^&L, iS'frSMHET _h?f£rl& 
^bfc 0 3iaiflP©Diabody*fettsc(FV)2SrJD^., 2KJ:fcT30#|igKJ£&iirfco fflU&Sr 
200 ^ LGDFACS buffer tCTlHI?5fe#U 10 /x g/mL© ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICH|±M) SrSfe&PU *±l£T30#ll,KJ&&i3rfc„ 

[0113] #Cfc200/* LcDFACS buffer\ZXMfa&l\B\ft&L>ft&, lWtf&iR&UtFlTCmm&C 
-^^IgG^t#:(Beckman Coulter|±M) Sr^JIJU 7k±fcX30ftmfcJfc£ J &fr o 
\ZM>L^±M&^, FACS Buffer 400 u UEjRSBU EPICS ELITE ESP (Beckman 
Coulter|±)^fflV^-CFlow Cytometry KfcVfco imJi1&3L% (forward scatter) %Of®\ 
ftWft L3fe (side scatter) (Dfc^b^A^T^JJM^ffl^y— b£ri£^LfCo 

[0114] WMbfcVA130 sc(Fv)2£ffll^T, #aMpl^I|,$^:ytCHO^^^^-r^M^ 

\ CHO-human Mpl^^CHO-monkey Mpl{^#MW^^-r^^^^^|^$ttfc 0 
Z-<Dffi&ffiV£<Dmfafe. VA130 IgG«;frib&V^^fb, te^^^i^^tft:^^ 

[0115] 2.8 ELISAfCj;§^LthMpl— ^^(^^^(Dfftt 

ELISAfCj;^^thMpl-^^#:(DhMPL-Fc^^--rS^^tt^!?iffib^ 0 
UfchMPL-Fc£r0.5 ix g/mL^^J^^^TV^^L, Diluent buffer^T^n^df^ 

Rinse buffer KXW&Vfdfe, 1000{§#$5L/cANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH*±M)^Jn;^ ^?S^TfK|5g,Rj£;£-£rfc: 0 £fb^Rinse buffer^T 
Sfcif-Ut^ 1 000ft #|RLfcAlkaline Phosphatase^ffsLfc^^^IgG#L#:(Zymed 
#M)&M?L, mnxmmmi^tio Rinse buffer^Tgfc^U-'fL ^fete 
SIGMA104(SIGMA-ALDRICH|±M)^lmg/mL^^§J:5^Substrate)iC^r|Rb^(D 
3rfflV\ ^?a-C155>ra^fe$-fr^^405nm(DP^3fcS^Benchmark Plus^TS'J^L 
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[0116] 2.9 WzhMpl—&m&tft<DTPOmT=t~Xhm&<DW1ft 

TPOfe#t£*f 5fi=i:;^i-BaF3-human MplMV^TTPOfflT^^^h^tt^fPttb^ 
o #jBDU3iSrl% Fetal Bovine Serum(Invitrogenfi^)^^tpRPMI1640 (Invitrogen|±M) 
-?2\B\&c&Vft&^ 4xl0 5 cells/mL^^J:5^10% Fetal Bovine Serum^^a tf 
RPMU640l£«&j»U 60 L/welTC96well plate t£#&Ufc 0 rhTPO (R&D*±MX 
COS7i§a_h?f *ferii»5ttiei«)*SSr», #welH3140 J u UJP?U 37°C, 5%CO 

2 

T"C\ 24H#F^i : g L *L/c 0 10/z L/well-CWST-8Klg(CeU Count Reagent SF. ^#7^ 
TXfftMl&Mx., ^Benchmark Plus ^fflV>T450 nm<£>^3feS(*J-J$655nm) 
SrS'JSU 2B#figi#^^ M450 nmCD®3feS(*fM655nm)^S!lSb/c 0 WST-8t£ 
^«^«#Ct^CT450nm(D^feS^^M-r§^^^, 2H#|ffl©!»3fea8frft«: 
JgfJi^TPOliT^^h^tt^fPffiLfco GraphPad Prism^fflV ^TEC 

50 

[0117] Jfi£BJUfcVA130 IgG, VA130 Diabody:}3j;T*VA130 sc(Fv)2^fflbT, 

BaF3-human MpU ^m^^XTPOWT^^^h^^W^td^^M^^iTo 
[0118] VA130IgGJ3\ ^<T^^h^tt^^^^V^(BaF3-humanMplEC :>100nM) 

50 

(D^LT, {g^^W^^^i"^^^ VA130 Diabody*5j;WA130 
sc(Fv)2-e{iT=f^MStt(BaF3-human Mpl EC :^ttl^:tl222pM, 1023pM)#^ 

50 

MZthtCo *fc, VA130, VB16, VB157tf>?£t£fW-o^Tm^Uc 0 VB16, 
VB157^VA130^^)#^IgG-e^V>^^tt^b, T^-^h^ttte^M^^ 

[0119] ^(D^^fab, T=?~xb&cfc<DM\mz3$^x, s^fzryF—^&mtkirzifgG&m 

[0120] [^1] 

VA130, VB16, VB157<£>f£t£i!&^ 
13*1] 
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igG 


Diabody 


sc(Fv)2 












hMpl-Fc &m 
U7t ELISA 


hMpl-Fc£ffl 
l\fz ELISA 


BaF-hMpI £ 


hMphFc &m 
l^tc ELISA 


BaF-hMpI £ 


VA130 


0.38nM 


0.11nM 


222pM 


0.27nM 


1023pM 


VB16 


0.15nM 


NT. 


190pM 


NT. 


95pM 


VB157 


0.15M 


NT. 


465pM 


NT. 


NT. 



N.T.: Not tested 



[0121] i&ntfifc&$cmi-%mzT=t~xhfe®i&mfeu ^(Dmu^r^^hmm^ 
[0122] — *\ ^^«fe»!ij;5^^y— -^arc&h/fcf. &it<D$c&mzirrzi~xhm&& 
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(b) {*)rimfc£tiit&{ttt&ttx.m. 

(d) (c)"TS^$^^^3— h^SDNA^tf^^— ^^J^l31*A-r«X 

(e) (d)CD^^JiS^#i-§X© 

[io] SMfcSrgfeg-rst&fc, r^^h^tt»Jfeb^v^^^#m^i-§, fff ^7-9 

[11] ^#:^|jaj3^llX^^Ja-r§^^^^«i3:^-i-§fei#:Trfe§^i:^#m^-r^, ft^ 
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[i3] ^fetf^^^^^-e^-i;^^^^^ if ^iii2^tB«^)^y-^^ 
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